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© Pharmacologically active peptides and pharmaceutical preparations containing them. 

© Peptide derivatives and their salts with pharmaceutical^ acceptable acids or bases, having the general 
formula (I), 
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wherein 

R = -H, C1-C3 alkyl, C1-C3 acyl. alkoxycarbonyl with d-C* alkyl; 
R, = -H, C1-C3 alkyl; 

r 2 = -H, -OH, -OR 2, wherein R 2 = C1-C3 alkyl, C,-C 3 acyl. benzyl; 
R 3 = -H, -CH 3 ; 
n = 1. 2 

R 4 = -H, -COOH, -CONH 2 , -COOR wherein R 4 = C1-C3 alkyl. benzyl; 

n . = _ H ' 4 _ 0H 3.4-OH. -OR # * wherein r'< = C«-Ci alkyl, C--C 3 acyl, benzyl; 

nnowed w.th anaiaesic, annvirai. mrnur.iv^oauiating pnarmacoioqica. yrooemt- 
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containing them as active ingredients. 
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PHARMACOLOGICALLY ACTIVE PEPTIDE DERIVATIVES AND PHARMACEUTICAL PREPARATIONS CON- 
TAINING THEM. 



Disclosure 

The oresent invention relates to peptide derivatives of the general formula (I), endowed with analgesic, 
antivlra Zno modlng pharmacological properties, and to their salts at the amine or carboxy c group, 
pSng That these groups are free, and to the pharmaceutical preparations contam.ng them as act,ve 
ingredients. 



10 




(I) 



20 



In the general formula (!) the substituents have the following meanings: 
R = -H, C1-C3 alkyl, C,-C 3 acyl, alkoxycarbonyl with d-C* alky I; 
R, = -H.C1-C3 alkyl; , ^ , /D 

R 2 = -H, -OH, -OR 2, wherein R 2 = C1-C3 alkyl. C-C3 acyl, benzyl (Bzl). 

R 3 = -H, -CH 3 ; 

FU = -H -COOH, -CONH2, -COORV wherein R * = Ci-C 3 alkyl, benzyl; 

R 5 = -H, 4-OH, 3,4-OH, -OR s wherein R 5 = C1-C3 alkyl. C,-C 3 acyl. benzyl; 

r, = -OH -NH 2 . -OR 6 wherein R G - C1-C3 alkyl, benzyl. 

Hence in the peptide chain of the derivatives of formula (I), the N-terminal aminoac.d is: 



30 



35 



40 



45 



50 



3 



EP 0 421 074 A1 




The central aminoacid is: 




The invention relates also to derivatives wherein the hydroxy groups in Ser, Thr, Tyr and DOPA side- 
chain, and the carboxy groups in Asp and Glu side-chain are modified to give ether or ester derivatives and 
ester or primary amide derivatives, respectively, according to the above meanings of the various sub- 
stituents, as well as to derivatives wherein the terminal amino group is substituted with alkyl, acy! or 
alkoxycarbonyl groups. 

The invention relates not only to peptides of the formula (I) made of aminoacids in the "natural" L- 
configuration, but also to peptides where one, two or all of the three aminoacids have the "unnatural" D- 
configuration, or are totally or partially racemic. Hence all the possible diastereoisomers and racemates are 
comprised by the invention, providing that when simultaneously R = -H, Ri = -H, R 2 =-OH, R 3 =-CH 3 , n = 1, 
R+=-COOH, R 5 =4-OH and R 6 =-OH, at least one of the chiral carbon atoms shown by an asterisk in 
formula (l) has D-configuration or is totally or partially racemic. The Italian Patent 1,190,433 (filed on 
December 11, 1985, and granted on February 16, 1988) in the Applicant's name, corresponding to U.S. 
Patent 4,784,988 (filed on December 12, 1986, and granted on November 15, 1988), claims the H-Thr-Asp- 
Tyr-OH compound comprised by the general formula (I) wherein R= -H, Ri = -H, R 2 = -OH, R 3 = -CH 3 , 
n = 1, R* = -COOH, Rs=4-OH, R 6 =-OH, but said compound has all of the three aminoacids in L- 
configuration. Hence all the peptide derivatives of the present invention are novel compounds. 

When the nitrogen atom of the terminal amino group is basic (R and Ri = -H, alkyl), the salts with 
pharmaceutical^ acceptable acids, both inorganic such as, e.g., HCI, HBr. H2SO4, H 3 PCU, etc, and organic 
such as, e.g., acetic, malonic, malic, succinic, maleic, fumaric, citric, tartaric, benzoic acid, etc. and with 
"acid" aminoacids such as, e.g., Asp and Glu are comprised by the invention. 

When R 3 = -COOH and Rs = -OH, the salts of the one or of the other or of both with pharmaceutical^ 
acceptable bases, both inorganic such as, e.g., sodium, potassium, ammonium, calcium, magnesium, 
aluminium, iron, etc. hydroxide, and organic such as, e.g., mono-, di- or trialkylamines,^ N-al- 
kylethanolamines, piperidine, piperazine, N-methylglucamine, tromethamine, etc. and with "basic" 
aminoacids such as, e.g. Lys and Arg, are comprised by the invention. 

The preparation of the peptide derivatives (I) is carried out according to methods well known in the 
peptide synthesis field, both in liquid and solid phase. According to the liquid phase methods, the three 
aminoacids are serially condensed in a suitable solvent such as DMF (N.N-dimethylformamide), THF 
(tetrahydrofuran) or chlorinated solvents, with subsequent formation of the two peptide bonds. The chain is 
formed starting from the N-terminnl or, preferably, the carboxy-terminal aminoacid. wherein the carboxy 
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arouos et TlZ prelecting groups are then select.vely removed at the right moment of the synthes-s 
SS'ng to nS^speSfi? forthe different groups and we,, known in the ^^^^ 
s side-reactions when the compounds of genera, formula (I) have free -OH and/or -COOH groups, sucn 
ou s P eferai protected in the respective starting aminoacids by protecting groups which are th 
?IZed at he end of the peptide chain formation. The hydroxy groups are preferably protected by 
sTe^ 

alcohols (particularly benzyl alcohol). It the final products of general formula (I) have substituted nyaroxy 
,o an t clZ g oups, the respective substituents are preferably inserted in the corresponding ammo ad 
h peptide cL formal, so that further protective groups are not requested Anyhow substitution 
reactions on free hydroxy and/or carboxy groups of final product (I) are also poss.ble to carry on 

The peptide bond formation occurs according to methods known per se such as e.g. by reacting he 
amino group with a mixed anhydride, which is prepared in situ by employing an alkyl (e.g. ethyl or ,scbuty 
,5 ZcaZate or by reacting the amino group with an^ve derivative of the carboxy such as. J 
a^TcNoridel N-hydroxysuccinimide ester; a mono- or di-ni,rophenyl or penta-halophenyl ester, or with an 
2JS prepared from carbonyldiimidazole. Another advantageous method consists in the direct 
oTaic of the Teptide bond between the amino group and the carboxy group by means of a ca, 
Sde . dSexylcarbodiimide. with or without the contemporary use of adjuvants^ sue , as N- 
20 Mroxybenzol, azole (HOBT) or dimethylaminopyridine S^ST^X I^Tnd 
or chlorinated solvents, at temperatures ranging from -20C and +6U o. preieraoiy u 

+ 3 A particularly advantageous way for carrying out the synthesis of the peptide ™. thC 
hydroxy and carboxy groups are free and the amino group is primary, is shown by the following scheme. 
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In step 1) a suitable N-Boc-protected derivative (II) of the central aminoacid (Asp, Glu, Ala) and a 
derivative (III) of the carboxy-terminal aminoacid (Tyr, Phe, DOPA) are reacted in methylene chlonde m the 
presence of DCC (dicyclohexylcarbodiimide) for 1 hour at room temperature, and for one night at + 4 U 
After eliminating dicyclohexylurea and isolating the dipeptide derivative (IV), the Boc-protection o the amine 
s nitrogen is removed by reacting it for 1 hour with 50% TFA (trifluoroacotic acid) in methylene chlonde (step 
2) In step 3) the N-deprotected dipeptide derivative (V) is condensed with a suitable derivative (VI) of the 
Boc-protected N-terminal aminoacid in methylene chloride in the presence of DCC. according to the same 
method of step 1). In the respective formulae R 2 = -OBzl. R, =-COOBzl, R 5 =-OBzl, R 6 =-OBzl, while the 
other substituents maintain the same meanings as defined above. 
,o The transformation of the tripeptides (VII) into the final products of formula (I) having free hydroxy and 
carboxy groups (step 4) takes place through subsequent catalytic hydrogenation with 10% Pd on charcoal 
in aqueous acetic acid (transformation of the benzylethers and benzylesters present into free hydroxy and 
carboxy groups) and treatment with 50% TFA in methylene chloride for about 1 hour (N-Boc-deprotection). 
The sequence according to which the two deselections are carried out is not important for the yield and 
,5 the purity of the final product (I). Alternatively, the transformation of (VII) into (I) is carried out m a single 
step by treating (VII) with gaseous 2-4N HBr in glacial acetic acid for 15-180 minutes at a temperature of 0- 
80' C (preferably with 2N HBr for 30 minutes at 20'C). By deprotonation with a base (e.g. tr.ethylam.ne). 
derivatives (I) having the terminal amino group free, are finally obtained as white powders. The derivatives 
(I) wherein R = acyl are prepared by N-Boc-deprotecting the derivatives (VII) with 50% TFA in methylene 
20 chloride, acylating the so obtained free -NH 2 according to one of the known methods of acyiation. and 
finally carrying out a catalytic debenzylation with hydrogen and Pd/C. 

au «..»■.. ,h„ „™»;hoc m the invention are nreoared bv means of sequential reactions in solid 

phase (Merrifield method). A typical route of synthesis implies the esterification of a styrene-d.vinylbenzene 
chloromethylated copolymer (Merrifield resin, 1% cross-linked) with the carboxy-terminal ammoac.d having 
25 the amino group (e.g. as Boc) and, if present, the phenolic hydroxy groups of the side-chain (e.g. as 
benzylesters) suitably protected. After isolating Boc-protected aminoacid-resin compound and determining 
the degree of esterification (mmol of aminoacid/g of resin), the N-protecting group is removed accord.ng to 
known methods, e.g. by reaction with trifluoroacetic acid. After treating with triethylamine, the condensates 
of the central and N-terminal aminoacid, both being N-Boc-protected and having the carboxy and hydroxy 
groups (when present in the side-chain) protected as benzylesters and benzylethers, respectively, are 
sequentially carried out according to the same procedure (condensation with DCC). The O-benzyl-protected 
N-Boc-tripeptide-resin compound is so obtained. The cleavage from the resin and the N,0-deprotect.ons 
are carried out according to known methods such as, e.g. treatment with gaseous HBr in TFA in the 
presence of anisole, or with liquid dry HF. After the deprotonation of the amino group by means of a base 
and the suitable isolation and purification steps, the product of formula (I) is obtained as white powder 
Optional substituents at amino and/or hydroxy and carboxy groups are inserted, according to the general 
formula (I), into the relevant aminoacids before the peptide condensation reactions, or in some cases, they 
are inserted at the end when the peptide chain has been already formed. 

From the products (I) of the invention salts at the amine (when R and R, =-H, alkyl) or at the carboxy 
40 (when it is free) groups are prepared by treatment with equivalent amounts of acids or. respectively, bases 
in aqueous or organic solution. The salts are obtained from the solutions thereof by concentrating and/or 
cooling evaporation to dryness, freeze-drying, spray-drying, precipitation by solvents, etc. 

In view of the analgesic and also antiviral and immuno- modulating activities, the compounds (I) are 
suitable for human and veterinary therapeutic use. In the human therapy, a dosage from 100 to 1000 
45 mg/day, preferably from 200 to 600 mg/day. is administered in a single dose or in a subd.v.ded dose dur.ng 
24 hours. 

The compounds (I) are formulated into different known pharmaceutical preparations such as. e.g. soft or 
hard gelatine capsules, tablets, sugar-coated pills, sustained release capsules or tablets, monodose oral 
envelopes or ampuls instantaneous syrup granulates, syrups, solutions for injection, freeze-dr.ed powders 
so for injection, suppositories, creams, etc. Depending on the different formulations, together with the active 
ingredient suitable adjuvants are employed such as eccipients. stabilizers, solvents, dyeing, flavouring, 
sweetening agents, etc. as commonly made in the pharmaceutical technology. 

The following Examples illustrate but do not limit anyway the invention. 
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Liquid phase synthesis of H-Thr-Asp-D-Tyr-OH 

TiTTof H-D-T y r(Bzl>-OBzl (38.7 mmoles) and 12.53 g of Boc-Asp(OB Z l)-OH (38.7 mmoles) are 
Solved i H5 ml of CH 2 CI 2 . n the ice-cooled solution 8.78 g of DCC (42.5 nnmoles) d.ssolved .n 35 
m TcH CI are dropped The mixture is left under stirring for 1 h at room temperature and for one 
IS at 4* C The Z!ing precipitate (dicyclohexylurea) is filtered off and the fi.trate ,s evaporated to 
9 yne nder vacuum The semi-so,id residue is taken u P with 170 ml of 70/30 ^f-^^T 
sr , ed while two immiscible phases are formed, and left to coo, ^^'^ZS^S- 
white solid is filtered and treated again with 70/30 ethanol/H 2 0 to reflux. Thus 20 g of Boc Asp(OBzl) 
Tyr(Bzl)-OBzl are obtained.^ 

m n = 67* C' fain 5 = + 4.3* (C = 1, CH 2 CI 2 ) . . . . TCAwru ri 

m 20 a of the previuos product (30 mmoles) are dissolved in 60 ml of trifluoroacetic ac,d (TFA)/CH2Cl2 
S and ken under stirr ng for 1 h at room temperature. The solution is evaporated under vacuum and the 
Ik oify tZul J isleated with dry ether thus obtaming a white precipitate which is filtered and washed 
with dry ether. Hence 18 g of TFA H-Asp(OBzl)-D-Tyr(Bzl)-OBzl are obtained. 

*%"«V«^^^W<^ ^ SUSPend6d ^ 65 m ' °' CH2C ' 2 \ a H d 'rfal 0 - 
^ethylamine (25 6 mmoles) are added therein. The clear solution so obtained is .ce-coo ed and added 
S 7^0 of Bcc Thr(B Z l)-OH (25.6 mmoles) dissolved in 37 ml of CH 2 CI 2 followed by 5.81 g of DCC 
r 2 8 2 mmo.es) dTssolved in 28 mi of CH 2 CI 2 and slowly dropped. The mixture is kept under stirnng for 1 
a, room em Mature and for one night at 4*C. The white precipitate of dicyclohexylurea ,s filtered off 
UnSS evaporated to dryness under vacuum.The thick oily residue is purified by ref.uxmg w* 
tOO ml of 70/30 ethanol/H 2 0 and slowly cooling the mixture of No ~ "j! 

while vigorously stirring. After a second similar treatment. 20 g of Boc-Thr(Bzl)-Asp(OBzl)-D Tyr^ 
OBzl (23 3 mmoles) are obtained as white powder. (Product of formula (.), wherein R = Boc, R, - -H. 
R 2 = -OBzl. R 3 = -CH,. n = 1 . R» = -COOBzl. R 5 = 4-OBzl, R 6 = -OBzl) 

7^^^^^ are dissolved in 150 mi of 80 % acefio J*^-^ 
Pd on charcoal are added and the mixture is hydrogenated at room pressure and ^^ \ or ^ 
hous The" afalyst is filtered off and the solvent is evaporated under vacuum. The , sohd res^e . («g» 
Bor-Thr-Aso-D-Tvr-OH (formula (I), wherein R = Boc. R,=H. R 2 = -OH. R 3 -CH 3 . n-1. FU- COOH, 
Rs ^-OH R 6 I OH) This is dissolved as such in 100 ml of TFA/CH 2 CI 2 l/l and kept at room 
temperature for 90 minutes. After evaporation to dryness, the ^f^^X-OH 
of ethyl ether, and the resulting solid is filtered so obtaining 10 g of TFAH-Thr-Asp-D-Tyr OH. 

!^oV- 0 i£^ are dis solved in 50 ml of absolute T°\ T Mtd 

is cooled nTce bath and 2.84 ml of triethylamine (20 mmoles) in 10 ml of ethanol are slowly dropped 
l^TZi A fine white precipitate rapidly results which is ^T^-OH^ 
twice in 30 ml of cold ethanol. After drying under vacuum at 40 C . 7 g « f H-Th Asp D Ty OH ( 

ZSXti^^™^ UV 254* nn, or spray with ninhydrin, OereThe 
aminoacid analysis confirms the product structure. 

EXAMPLE 2 

According to the method of Example 1, by condensing H-Tyr(Bz!)-OBzl, Boc.Asp(OBzl)-OH and Boc- 
Thr(Bzl)-OH having suitable L, D or DL chirality, the following tripeptides are prepared: 
H-Thr-D-Asp-Tyr-OH 

[a]g 5 = + 34.5* (C = 1.H z O)M.P. 160 C 

Rf = 0.44 (CHCb / CH 3 OH /NH4OH cone. 40/40/14) 

H-D-Thr-Asp-Tyr-OH 

[ a ]P - -1.25* (C = 1.H 2 0)M.P. 149 C 

Rf = 0,5 (CHCb / CH3OH /NH4OH cone. 40/40/14) 

H-D-Thr-D-Asp-Tyr-OH 

[a]g 5 = + 19.6* (C = 1,H 2 0)M.P. 95 C 

rjf _ n ao (CMC'' CH.-OH NH. OH '-^rr 4n'40'l4i 
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Mo 3 = +8(C = 1, H 2 0) M.P. = 120* C 

Rf = 0.41 (CHCI3/CH3OH/NH4OH cone. 40/40/14) 

H-D-Thr-Asp-D-Tyr-OH 

[ a ]£ 5 = -23.2 (C = 1,H 2 0) M.P. 140' C 
5 Rf =0.39 (CHCl3/CH 3 OH/NH*OH cone. 40/40/14) 

H-D-Thr-D-Asp-D-Tyr-OH 

[a]g 5 = -8.2' (C = 1,H 2 0)M.P. = 148* C 

Rf = 0.40 (CHCI3/CH3OH / NH*OH cone. 40/40/14) 

H-DL-Thr-Asp-Tyr-OH 
10 [a]g 5 = + 3(C = 1,H 2 0)M.P. = 135* C 

Rf = 0.40 (CHCI3/CH3OH/NH4OH cone. 40/40/14) 

H-Thr-Asp-D,L-Tyr-OH 

[a]g 5 = + 12.5(C = 1,H 2 0) M.P. = 193-5* C 

Rf = 0.34 (CHCI3/ CH 3 OH/NH*OH cone. 40/40/14) 



EXAMPLE 3 



20 Liquid phase synthesis of Ac-Thr-Asp-Tyr-OH 

4 g of Boc-Thr(Bz!)-Asp(OBz!)Tyr(B7l)-OBzl {4.6 mmoles). prepared from H-Tyr(Bzl)-OBzl, Boc-Asp- 
(OBzO-OHandVoc-ThKBzO-OH according to the method of Example 1, A)-C). are dissolved in 40 ml of 
TFA/CH2CI2 l/l and kept under stirring at room temperature for 1 hour. The solvent is evaporated under 
25 vacuum and the thick oily residue is taken up with ethyl ether, whereby a white solid is obtained which is 
filtered and dried under vacuum. The so obtained 3.5 g of TFAH-Thr(Bzl)-Asp(OBzl)-Tyr(Bzl)-OBzl (4.01 
mmoles) are suspended in 30 ml of CH 2 CI 2 and treated with 0.56 ml of triethylamine (4.01 mmoles) 
dissolved in 5 ml of CH 2 CI 2 . The resulting clear solution is cooled in ice and added with 0.277 g of acetic 
acid (4.6 mmoles). Finally a solution of 0.91 g of DCC (4.4 mmoles) in 10 ml of CH 2 CI 2 is slowly dropped 

30 therein under stirring. 

The mixture is kept at room temperature for 24 hours and at reflux temperature for 2 hours. 

The mixture is cooled, the resulting dicyclohexylurea is filtered off and the filtrate is evaporated to 
dryness under vacuum. The semi-solid residue (3.8 g) is dissolved in 80% acetic acid and hydrogenated for 
16 hours at room pressure and temperature in the presence of 0.95 g of 10% Pd on charcoal. The catalyst 
35 is filtered off the filtrate is evaporat ed to dryness under vacuum and taken up with 30 ml of ethyl ether, 
whereby the rapid formation of a white solid is obtained that is filtered and washed several times with ether. 
After drying, 1.6 g of Ac-Thr-Asp-Tyr-OH (3.6 mmoles) are obtained. (Product of formula (I), wherein R-- 
COCH3, Rt = -H, R 2 =~OH, R 3 = -CH 3 , n = 1. FU^COOH, R 5 =4-OH, R s —OH). 
m.p. = 66-7* C; [a]g = -19.9) (C = 1, H 2 0). 



40 



EXAMPLE 4 



45 Solid phase synthesis of H-Thr-Asp-O-Tyr-OH 

A) 75 g of a chloromethylated styrene-divinylbenzene copolymer (Merrifield resin, 1% cross-linked) are 
esterified with 1.113 g of Boc-D-Tyr(Bz!)-OH (3 mmoles) by refluxing for 45 hours in 60 ml of ethyl 
acetate in the presence of 0.42 ml of triethylamine. The resin is separated by filtration, washed 

50 successively with ethyl acetate, ethanol and water, and dried under vacuum at 25 C. 8.09 g of Boc-D- 
Tyr(Bzl)-resin are obtained having an esterification degree of 0.201 mmoles of D-Tyr/g calculated on the 
basis of the difference between the total amount of D-Tyr derivative employed and the one remained in 
mother liquors and in washings (determination by UV at 276 nm). The resin is Boc-deprotected by 
treatment with 70 ml of TFA/CH 2 CI 2 l/l for 30 minutes at room temperature; thereafter it is filtered and 

55 suspended for 30 minutes under stirring in 70 ml of 10% triethylamine in chloroform. After filtrating, 
washing with chloroform and drying under vacuum, the product H-D-Tyr(Bzl)-resin is obtained. 
:r , T'-jn p.T.win:)" ctr ;r nmijurt ; ^ suscerde'l in '90 ''•! '~H H ?r<1 treated with 1 575 g of Bnc-Asp- 
■ OBzD-OH (4.86 mmoies, tnree limes tre LStOLumjrneu:, <-.r-: rV-vr. :,no:: ./jck*,. ju; - 
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(4 867 mmoles) dissolved in 40 ml of CH 2 CI 2 is added therein, and the reaction is left to proceed for 12 
h at room temperature under stirring. At the end, the resin is filtered, washed with CH 2 CI 2 and CH 3 OH 
and dried After checking the completion of the reaction by ninhydrin reaction (no colour due to 
unreacted amino groups), the resin is Boc-deprotected (TFA) and treated with Et 3 N as described in A), 
whereby the product Boc-Asp(OBzl)-D-Tyr(Bzl)-resin is obtained. 

C) The previous step product is reacted with Boc-Thr(Bzl)-OH and DCC in CH 2 CI 2 according to the same 
method as described in B). After filtration, washing with CH 2 CI 2 and CH 3 OH and drying, the product Boc- 
Thr(Bzl)-Asp(OBzl)-D-Tyr(Bzl)-resin is obtained. 

D) The cleavage of the peptide chain from the resin and the simultaneous deprotection of the protected 
amino, carboxy and hydroxy groups are carried out by suspending the resin obtained from the previous 
step in 120 ml of TFA contaning 6 ml of anisole, cooling the suspension under stirring at 10-15 C. and 
bubbling therein a stream of gaseous HBr at the same temperature for 80 minutes. At the end the spent 
resin is separated by filtration and washed with TFA. The combined filtrate and washings are evaporated 
to dryness under vacuum. Thereby 0.766 g of deprotected tripeptide are obtained in form of 
trifluoroacetate (1.5 mmoles) which are dissolved in 35 ml of ethanol/ethyl acetate l/l and added with 0.22 
ml of Et 3 N (1 6 mmoles). By cooling at 0' C a white powder precipitates from the solution, and is then 
filtered washed with ethanol and dried. Thereby 0.556 g (1.4 mmoles) of H-Thr-Asp-D-Tyr-OH are 
obtained. The aminoacid analysis and the physico-chemical properties (m.p.. [afc . Rf) confirm the 
identity of this product with H-Thr-Asp-D-Tyr-OH prepared by synthesis in liquid phase (see Example 1). 

EXAMPLE 5 

According to the method of pepetide synthesis in liquid phase shown in Example I. iripupiide 
compounds are prepared by sequentially condensing (by DCC) the suitably protected derivatives of three 
aminoacids among which the carboxy-terminal one is Tyr or Phe. the central one is Asp, Glu or Ala, and the 
N-terminal one is Ser, Thr or Ala. The carboxy-terminal aminoacid has the carboxy group protected as 
benzylester the central aminoacid is N-Boc-protected. and the Boc-protection is selectively removed (TFA) 
before the condensation with the N-terminal aminoacid that is also N-Boc-protected. Hydroxy groups 
possibly present in the side-chains are protected as benzylethers, and carboxy groups in the side-chains 
are protected as benzylesters. The final deprotections yielding the free tripeptide are carried out according 
to the methods of Example 1. The starting protected aminoacid derivatives are commerc.al products or 
synthetized according to methods known in the art. By this way the following tripeptides are prepared: 



35 H-Ser-Asp-Tyr-OH 

Product of formula (l)whereinR = R, = -H, R 2 = -OH. R 3 = -H. n = 1. R.= -COOH. R 5 = 4-OH, R 6 = 
-OH) 

MP = 174.8* C ; [a] | 5 = + 6.7* ; Rf = 0.33 

40 

H-Thr-Glu-Tyr-OH 

Product of formula (l)wherein R = R,= -H,R 2 = -OH. R 3 = -CH 3 . n = 2, R*= -COOH, Rs = 4-OH. Rs = 
45 -OH) 

MP = 107-10" C ; [a] g 5 = + 5,5' ; Rf = 0,31 



25 
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H-Ala-Asp-Tyr-OH 



50 t = R, = -H, R 2 = R 3 = -H, n = 1 , R. = -COOH. Rs = 4-OH. Rs = -OH) 



Product of formula (l)wherein R : 
MP = 169-73* C; [a] V = + 4,6* ; Rf = 0,35 



55 H-Thr-Ala-Tyr-OH 

PpHl .,,off^T.ila (!VA-WnP = n-- -H P = -OH R, = -CH,n = ) R,= -H R< = 4-OH. R, = -OH) 
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H-Thr-Asp-Phe-OH 

Product of formula (l)wherein R = R, = -H, R 2 = -OH, R 3 = -CH 3 . n= 1. R«= -COOH, R 5 = -H, R 6 = 

OH) 

MP = 188-90' C (dec.);[a] f = + 7,8 ; Rf = 0,38 

The [a] g 5 values are determined in aqueous solution; the Rf values are determined from TLC on silica 
gel by eluting with CH 3 OH/CH 2 Cl 2 /NH40H cone. 40/40/14 and detecting the spots under UV light (254 nm) 
or spraying with ninhydrin (yellow colour). 



15 



EXAMPLE 6 



According to the methods of Example 5 and starting from H-Tyr(Bzl)-OBzl, Boc-DL-Glu(OBzl)-OH and 
Boc-Thr(Bzl)-OH, the tripeptide H-Thr-DL-Glu-Tyr-OH is prepared. 



EXAMPLE 7 

According to a method similar to the one in Example 5, H-Thr-Asp-DOPA is prepared by sequentially 
20 condensing the relevant aminoacids suitably protected. Due to the ready oxidability of DOPA and the 
derivatives thereof, all the preparation steps are carried out in inert atmosphere. Equimolar amounts of Boc- 
_ ~ a _.: *i m othwi octpr / nrpnamrl ar.nnrdina to J. Med. Chem., 20 , 

ASp(UDZl)"Un C1HU O.H-UldLmilUAypi lony^.u...,^ "' v '"'' » r -r - _ 

1435 1977) are condensed by DCC in CH 2 CI 2 . The protected dipeptide so obtained is N-Boc-deprotected 
(TFA/CH 2 CI 2 l/l) and condensed (DCC) with an equimolar amount of Boc-Thr(Bzl)-OH The protected 

25 tripeptide so prepared is catalitically hydrogenated (10% Pd/C in 50% aqueous acetic acid). The operative 
conditions yield, beside the cleavage of the benzyl protective groups, the hydrolysis of the acetyl and 
methyl ester groups in DOPA. So Boc-Thr-Asp-DOPA is obtained which yields H-Thr-Asp-DOPA hydrochlo- 
ride by deprotection with TFA/CH 2 CI 2> evaporation to dryness and repeated evaporations to dryness with 
methanol containing gaseous HCI (Product of formula (I) with R = Ri =-H. R 2 =-OH. R 3 = -CH 3 , n-1. R*-- 

30 COOH, R 5 = -3,4-OH, R 6 = -OH). 

[a] § 5 = +5.3 (C = 1, CH3OH); m.p. = 106-8* C; Rf = 0.37 (CH2CI2/CH3OH l/I). 



35 
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EXAMPLE 8 



According to the methods of Example 5 and starting from aminoacids whose carboxy and amino groups 
have been modified in the beginning, the following derivatives of formula (I) are prepared, bearing 
correspondingly modified carboxy and amino groups 



H-Thr-Asp (OMe)-Tyr-OH 

Product of formula(l) wherein R = R, = -H, R 2 = -OH, R 3 = -CH 3l n = 1 . R* - -COOCH3, Rs = 4-OH, 
R 6 = -OH) 

45 MP = 100-5' C [a] 2 D 5 = + 4,4 Rf = 0,58 



H-Thr-Asp-Tyr-OMe 



50 



Product of formula(l) wherein R = R» = -H, R 2 = -OH, R 3 = -CH 3 . n = 1. R* = -COOH, R* - 4-OH, 
R 6 = -OCH3) 

MP = 100-3' C [a] g 5 = + 14,6 Rf = 0,66 



55 Boc-Thr-Asp-Tyr-OH 



ri. \\, 
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MP = 185-90' C [a] g 5 = + 24,9 Rf = 0,55 

M e 2 -Thr-Asp-Tyr-OH • CH 3 COOH 

Product of formula(l) wherein R = Ri = -CH 3l R 2 = -OH, R 3 = -CH 3l n = 1. FU= -COOH, R 5 = 4-OH, 
Rs = -OH) 

MP = 157-60* C [a] = + 9,97 Rf = 0,51 

The rotatory powers are determined in aqueous solution (C = 1), and TLCs are carried out on sihcagel 
10 plates by eluting with CHCI3/CH3OH/NH4OH cone. 40/40/14. The spots were detected under UV light (254 
nm) or, for compounds having free primary amino and carboxy groups, by spraying with n.nhydnn (yellow 

COl °in r> a similar manner, H-Thr-Asp(OMe)-Tyr-OMe, H-Thr-Asp-Tyr-NH 2l H-Thr-Asp-Tyr(Me)-OH are pre- 
pared. 

75 

EXAMPLE 9 

20 Synthesis of H-Thr-Asp(OMe)-D-Tyr-OMe 

H-Thr-Aso-D-Tvr-OH Dreoared according to Example 1 is dissolved in 15 volumes of dimethylsulfoxide, 
the solution is cooled to 6-5 'C and added with an excess of diazomethane in ether solution. The reaction is 
left for 2 hours at 0-5' C and for further 2 hours at room temperature. By diluting the solution with ether, a 
slightly pasty solid precipitates and is then filtered, stirred in a little amount of ether for half an hour, and 
filtered again. H-Thr-Asp(Ome)-D-Tyr-OMe is thereby obtained as a crystalline white powder. 



25 
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EXAMPLE 10 



H-Thr-Asp-D-Tyr-OH hydrochloride 

H-Thr-Asp-D-Tyr-OH is dissolved in 5 volumes of water, and the solution is added with equivalent 
amount of 1N HCI. By freeze-drying or diluting with acetone the solution, the hydrochloride is obtained as a 
very water soluble powder. 



EXAMPLE 11 



H-Thr-Asp-Tyr-OH lysine salt 



H-Thr-Asp-Tyr-OH is dissolved in 5 volumes of water and an equimolar amount of lysine is dissolved in 
;h solution. 

The solution is concentrated to small volume under vac 
the lysine salt precipitates as a freely water soluble powder. 



45 such solution. 

The solution is concentrated to small volume under vacuum and added with acetone. By short cooling 



50 EXAMPLE 12 
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100 mg and 200 mg capsules for oral 
administration 




100 mg 

~~CplP 


200 mg 
~Cps~~ 


H-Thr-Asp-D-Tyr-OH 
Mg stearate 

Microcrystalline cellulose 


35.000 g 
1-110 g 
51.800 g 


70.00 g 
2.22 g 
103.60 g 



10 

The mixture is subdivided into 350 capsules. 
75 EXAMPLE 13 



Sterile freeze-dried powder for 100 mg and 200 mg 
injectable preparation 




100 mg f-d 


200 mg f-d 


H-Thr-Asp-D-Tyr-OH 
Sodium chloride 
Bidistilled water to 


32.500 g 
2.280 g 
650 ml 


65.00 g 
4.56 g 
650.00 ml 



The solution is filtered on a sterilizing membrane. 325 ampuls are filled with 2 m! each of sterile solution 
and freeze-dried in sterile conditions. 

30 

EXAMPLE 14 



35 


200 mg suppositories 




H-Thr-Asp-D-Tyr-OH 


20 g 




Fatty acids glyceride esters 


160 g 



40 

The micronized active ingredient is dispersed in the suppository mass (fatty acids glyceride esters) 
melted at 42* C. The homogeneous suspension is subdivided in 100 valves for suppositories and cooled. 

45 EXAMPLE 15 



50 
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w 



5% cream for topical application 


H-Thr-Asp-D-Tyr-OH 


17.500 g 


Emulsifying agent 


14.000 g 


Propylene glicol 


42.000 g 


White mineral oil 


28.000 g 


Lanolin 


35.000 g 


Preservative agent (Paraben) 


0.525 g 


Citric acid H 2 0 


0.945 g 


Sodium citrate 2H 2 0 


0.980 g 


Distilled water 


211.050 g 



75 



The cream obtained with the above-mentioned components is packed in 15 g tubes. 



Claims 



20 
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30 



1) Peptide derivatives and their salts with pharmaceutical^ acceptable acids or bases, having the general 
formula (I) 




o c » 2 



CH-R- |i J 



H 6 (I) 



1 (cA 2 ) n 

*4 
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wherein 

R = -H, C1-C3 alkyl, C1-C3 acyl, alkoxycarbonyl with C1-C4 alkyl; 
Rt = -H, C1-C3 alkyl; 

r 2 = -h, -OH, -OR2, wherein r' 2 = C1-C3 alkyl, C1-C3 acyl, benzyl; 
R 3 = -H, -CH 3 ; 
n = 1,2 

R, = -H, -COOH, -CONH2. -COOR 4 wherein R * = C1-C3 alkyl. benzyl; 

Rs = -h, 4-OH. 3,4-OH, -Or's wherein r' 5 - C,-C 3 alkyl, C1-C3 acyl. benzyl; 

r 6 = -OH -NH 2 , -OR's wherein r'g = C1-C3 alkyl, benzyl. 

and wherein the asymmetric carbon atoms pointed by asterisk are in the L- or D-configuration. or are totaHy 
or partially racemic, with the proviso that when R = H, R1 = H, R 2 = -OH, R 3 =-CH 3 . n = 1. R* --COOH, R 5 - 
OH and R 6 = -OH, at least one of them is in D-configuration, or is totally or partially racemic. 

2) Compounds according to claim 1 which are: 

H-Thr-Asp-D-Tyr-OH, H-Thr-D-Asp-Tyr-OH. H-D-Thr-Asp-Tyr-OH, H-D-Thr-D-Asp-Tyr-OH, H-Thr-D-Asp-D- 
Tyr-OH, H-D-Thr-Asp-D-Tyr-OH H-D-Thr-D-Asp-D-Tyr-OH, H-DL-Thr-Asp-Tyr-OH, H-Thr-Asp-DL-Tyr-OH 

3) Compound according to claim 1 which is Ac-Thr-Asp-Tyr-OH. 

4) Ccompound according to claim 1 which is Boc-Thr-Asp-Tyr-OH. 

5) Compound according to claim 1 which is H-Ser-Asp-Tyr-OH. 

6) Compound according to claim 1 which is H-Thr-Glu-Tyr-OH. 

7) Compound according to cliam 1 which is H-Ala-Asp-Tyr-OH. 

8) Compound according to claim 1 which is H-Thr-Ala-Tyr-OH. 

9) Compound according to claim 1 which is H-Thr-Asp-DOPA-OH. 

10) Compound according to claim 1 which are: 

. ;. rh.A SI -fOMo.-T-/ OM H-Th-Asr-T-.'-^-M.- ,J - T ; - - Acp/OMe 1 . 
asd- I vr-NH- M- " nr-Asn- ! ,'nMei-uh 



OMn Mp> -THr./\rp.Tyr-OH H-Thr- 
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11) Pharmaceutical composition having analgesic, antiviral or immuno-modulating activity, containing 
least a compound according to claim 1 . 

5 
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